In the title compound, C 24 H 31 N 3 O 2 , the mean plane of the central pyrazole ring [r.m.s. deviation = 0.095 Å ] makes dihedral angles of 11.93 (9) and 84.53 (8) , respectively, with the phenyl and benzene rings. There is a short intramolecular N-HÁ Á ÁN contact, which generates an S(5) ring motif. In the crystal, pairs of N-HÁ Á ÁO hydrogen bonds link inversion-related molecules into dimers, generating an R 2 2 (8) ring motif. The Hirshfeld surface analysis indicates that the most significant contribution involves HÁ Á ÁH contacts of 68.6%
Chemical context
Compounds containing the pyrazole ring system, considered to be a pharmacologically important active scaffold, possess diverse biological activities such as antimicrobial, antiinflammatory, analgesic, anticonvulsant, anticancer, anthelmintic, antioxidant and herbicidal (Ansari et al., 2017; Karrouchi et al., 2018; Mamedov et al., 2017) . Such compounds have been the subject of NMR investigations of hydrogen bonding and keto-enol tautomerism in solution (Mamedov et al., 2013 (Mamedov et al., , 2015 . The structural properties of a series of compounds derived from 2,6-di-tert-butylphenol have been characterized in the solid state (Asgarova et al., 2011a (Asgarova et al., ,b, 2019 Khalilov et al., 2018a,b) . Non-covalent bond donor/acceptor properties of pyrazoles or related N-compounds are crucial in the organization of supramolecular architectures in the solid state and hence their catalytic activity, solubility, etc. (Ma et al., 2017; Maharramov et al., 2010; Mahmoudi et al., 2016 Mahmoudi et al., , 2017a Mahmoudi et al., ,b, 2018a Mahmudov et al., 2014 Mahmudov et al., , 2019 Shikhaliyev et al., 2018) . As part of a further study of this class of compounds, the crystal structure and Hirshfeld surface analysis of the title compound, 5-(3,5-di-tert-butyl-4-hydroxyphenyl)-3-phenyl-4,5-dihydro-1H-pyrazole-1-carboxamide, are reported on herein. ISSN 2056-9890 
Structural commentary
As shown in Fig. 1 , the title molecule contains three rings, pyrazole ring A (N19/N20/C16-C18; twisted conformation on bond C16-C17), phenyl ring B (C21-C26) and benzene ring C (C1-C6), with rings B and C being inclined to the mean plane of the central pyrazole ring A [r.m.s deviation = 0.095 Å ] by 11.93 (9) and 84.53 (8) , respectively. In the >NC( O)NH 2 group, atoms N20, C27, O29 and N28 are coplanar, with N19-N20-C27-N28 and N19-N20-C27-O29 torsion angles of 4.0 (2) and À176.1 (1) . All bond lengths and angles are comparable with those found for closely related structures, for example, methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate (Li et al., 2014) , 2,6-di-tert-butyl-4-methylphenol (Iimura et al., 1983) , 2,6-di-tert-butyl-4-(3-chloro-2-hydroxypropyl)phenol (Asgarova et al., 2011a ) and 4-[3-(benzylamino)-2-hydroxypropyl]-2,6-di-tert-butylphenol (Asgarova et al., 2011b) . In the molecule, there is an N-HÁ Á ÁN short contact, which generates an S(5) ring motif (Table 1 ).
Supramolecular features and Hirshfeld surface analysis
In the crystal, pairs of N-HÁ Á ÁO hydrogen bonds link inversion-related molecules into dimers, generating an R 2 2 (8) ring motif (Table 1 ; Fig. 2 ). No C-HÁ Á Á orinteractions are present in the crystal structure (PLATON; Spek, 2009 ).
The Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) was generated by CrystalExplorer17 (Turner et al., 2017) and comprises d norm surface plots and two-dimensional fingerprint plots (Spackman & McKinnon, 2002) . A d norm surface plot of the title compound mapped using a standard surface resolution with a fixed colour scale of À0.5426 (red) to 1.7721 a.u. (blue) is shown in Fig. 3 . The dark-red spots on the d norm surface arise as a result of the N-HÁ Á ÁO hydrogen bonds (Table 1) , while the other weaker intermolecular interactions appear as light-red spots. The bright-red spots indicate their roles as the respective donors and/or acceptors; they also appear as blue and red regions corresponding to positive and negative potentials on the Hirshfeld surfaces mapped over electrostatic potential (Spackman et al., 2008; Jayatilaka et al., 2005) , as shown in Fig. 4 .
The shape-index of the Hirshfeld surface is a tool to visualizestacking interactions by the presence of adjacent red and blue triangles; if there are no adjacent red and/or blue 1468 Ayten R. Asgarova C 24 H 31 N 3 O 2 Acta Cryst. (2019). E75, 1467-1471 research communications Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 2; Ày þ 1; Àz þ 1.
Figure 2
A view of the dimeric molecular bonding formed by N-HÁ Á ÁO hydrogen bonds and N-HÁ Á ÁN short contacts (dashed lines), with an S(5)R 2 2 (8)S(5) motif [symmetry code: (a) Àx + 2, Ày + 1, Àz + 1].
Figure 3
View of the three-dimensional Hirshfeld surface of the title compound mapped over d norm , in the range À0.5426 to 1.7721 au.
Figure 1
The molecular structure of the title compound, with the atom labelling. Displacement ellipsoids are drawn at the 30% probability level.
triangles then there are nointeractions. Fig. 5 clearly indicates that there are nointeractions present in the the crystal of the title compound, as also indicated by the analysis of the crystal structure using PLATON (Spek, 2009 ). Fig. 6a shows the two-dimensional fingerprint of the sum of the contacts contributing to the Hirshfeld surface represented in normal mode. These represent both the overall two-dimensional fingerprint plot and those delineated into HÁ Á ÁH (68.6%), CÁ Á ÁH/HÁ Á ÁC (18.3%), HÁ Á ÁO/OÁ Á ÁH (7.1%) and HÁ Á ÁN/NÁ Á ÁH (4.1%) contacts ( Fig. 6b-e ). The most significant contribution to the Hirshfeld surface is from HÁ Á ÁH contacts (68.6%; Fig. 5b ).
The large number of HÁ Á ÁH, CÁ Á ÁH/HÁ Á ÁC, HÁ Á ÁO/OÁ Á ÁH and HÁ Á ÁN/NÁ Á ÁH contacts suggest that van der Waals interactions and hydrogen bonding play the major roles in the crystal packing (Hathwar et al., 2015) .
Synthesis and crystallization
To a solution of of 3-(3,5-di-tert-butyl-4-hydroxyphenyl)-1phenylprop-2-en-1-one (1.2 mmol) in 10 ml ethanol was added semicarbazide hydrochloride (1.26 mmol). The mixture was refluxed for 3 h and then cooled to room temperature. The title compound, that precipitated as colourless single crystals, was collected by filtration and washed with an ethanol-water (1:1) mixture (yield 56%, m.p. 525 K). 1 H NMR (300 MHz, DMSO-d 6 ) : 1.38 (s, 18H, 6CH 3 ); 3.05 (dd, 1H, CH 2 , 3 J H-H = 4.8, 2 J H-H =17.7,); 3.75 (dd, 1H, CH 2 , 3 J H-H = 12, 2 J H-H = 17.7), 5.35 (dd, 1H, CH 2 , 3 J H-H = 4.8, 2 J H-H = 11.7); 6.51 (s, 2H, NH 2 ); 6.87 (s, 1H, OH ar ); 6.96 (s, 2H, 2Ar-H); 7.41-7.83 (m, 5H, 5Ar-H). 13 Hirshfeld surface of the title compound mapped over the shape-index. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Hydrogen atoms of the amino group were located in a difference-Fourier map and refined freely. The hydroxy H atom (H15) was included in the calculated position (AFIX 147; O-H = 0.84 Å ) and refined with U iso (H) = 1.5U eq (O). All the C-bound H atoms were placed in calculated positions and refined using a riding model: C-H = 0.95-1.00 Å with U iso (H) = 1.2U eq (C).
As prepare material for publication: PLATON (Spek, 2009 ).
5-(3,5-Di-tert-butyl-4-hydroxyphenyl)-3-phenyl-4,5-dihydro-1H-pyrazole-1-carboxamide
Crystal data Extinction correction: (SHELXL-2018/3; Sheldrick, 2015b) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.045 (10)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O15 0.9461 (2) 0.44716 (13) 0.91734 (7) 0.0566 (4) 0.0416 (7) 0.0390 (7) 0.0552 (7) 0.0044 (5) 0.0052 (5) −0.0021 (5) N19 0.0345 (7) 0.0325 (7) 0.0321 (6) 0.0012 (5) −0.0051 (5) 0.0004 (5) N20 0.0347 (7) 0.0341 (7) 0.0346 (7) 0.0038 (6) −0.0014 (5) 0.0040 (5) N28 0.0468 (9) 0.0471 (9) 0.0509 (9) 0.0039 (7) 0.0122 (7) 0.0060 (7) C1 0.0278 (7) 0.0277 (7) 0.0364 (8) 0.0300 (7) 0.0275 (7) 0.0356 (7) −0.0042 (6) −0.0035 (6) −0.0029 (6) C4 0.0288 (7) 0.0253 (7) 0.0371 (7) −0.0013 (6) −0.0056 (6) 0.0009 (5) C5 0.0271 (7) 0.0280 (7) 0.0316 (7) −0.0045 (6) −0.0037 (6) 0.0006 (5) C6 0.0307 (7) 0.0279 (7) 0.0342 (7 0.0351 (9) 0.0435 (10) 0.0512 (10) −0.0024 (7) −0.0059 (7) −0.0036 (7) C23 0.0362 (9) 0.0607 (12) 0.0585 (11) 0.0057 (8) −0.0069 (8) −0.0123 (9) C24 0.0552 (12) 0.0488 (11) 0.0515 (11) 0.0191 (9) −0.0180 (9) −0.0130 (8) C25 0.0709 (13) 0.0349 (9) 0.0442 (9) 0.0049 (9) −0.0136 (9) −0.0006 (7) C26 0.0491 (10) 0.0379 (9) 0.0354 (8) −0.0022 (7) −0.0059 (7) −0.0016 (6) 
